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INTRODUCTION
During the various lectures concerning obstetrics presented
in the junior and senior years, the subject of premature separation of the placenta was discussed .

A rather large number of

seemingly diverse factors were given concerning the etiology of
this condition and, upon consulting the text-books, it became
evident that there was considerable confusion concerning the
etiology, especially with relationship to the various toxemias
of pregnancy.
The importance of an investigation of the etiology obviously
concerns primarily an approach to the question of prevention;
since the role played by premature separation of the placenta ,
with its incipient or explosive onset, with its clinical picture
sometimes changing rapidly and the prognosis always doubtful, is
by virtue of these factors, one of the most treacherous and at
times the vrorst tragedy of obstetrical complications.

Admittedly

severe cases of premature separation of the normally implanted
placenta are rather unusual.

Nevertheless, various grades of par-

tial separation occur rather frequently and may become a distinct
threat to the life of the fetus and also to the maternal parent.
In any complications of pregnancy where the onset is sudden and
the fetal mortality is high, the obvious important method of treatment is prevention.

This is made possible only by knowing and

combating the cause or causes of the condition.

Furthermore, it

is my belief that further clarification of the etiology of this
condition may be made possible by careful study and correlation
of the experimental, patholo gical and clinical evidence presented in t he literature.

Thus my purpose in presenting this

paper is to fulfill the above stated ideas.
In this paper several of the so-called etiologies of premature separation of the placenta will not be considered in detail, either because t hey are factors which are uncommon or because they are obvious and require no further discuss~on.
Many seemingly unrelated obstetrical conditions have been
found to be related to premature separation of the placenta
etiologically.

Thus the cause of these conditions must be dis-

cussed to some extent.

However, it is beyond the scope of this

thesis to discuss these related factors further than their importance, as re gards the etiology of placental separation, requires.
Naturally the discussion of a debatable sub ject of this
nature will of necessity include a certain amount of theory.
However, theory must be given due consideration for it must be
remembered that before f act becomes a reality, it is only theory,
and likewise theory becomes fact when it offers an adequate explanation of a dubious situation.
Thus the contents of this paper will be confined for the
most part to a discussion of the evidence and theories relating

premature separation of the normally implanted placenta to the

'
toxemias of pregnancy or any other important experimental, pathological and clinical findings which may exist.
Logically, the material discussed in this paper will necessarily be considered within the above stated sections in which it
I

may occur .

Rovrever, in discussing the values of the evidence

presented , information from other sections must of necessity be
mentioned briefly, regardless of the fact that it has been presented previously in greater detail.

HISTORY

Due to the fact that until the year 1915 very little definite
evidence had been accumulated toward establishing any experimental
or statistical evidence concerning the etiology of premature separation of the normally implanted placenta., it seems entirely proper
that a brief history of the views up to this time, concerning this
obstetrical problem, vn ll suffice with further reference to the
few more important observations and hypotheses of this period being
presented and discussed in the thesis proper.
Hemorrhage due to premature separation of the placenta has
doubtless occurred since time memorial, but its significance has
only recently been appreciated.
Louise Bourgeois was believed to have first recognized the
condition in 1609.

Until 1664 a.11 hemorrhages occurring during

pregnancy were considered a.s due to premature detachment of the
placenta from its supposed invariable site , the fundus uteri.

At

this time, Paul Portal proved that the placenta. could be attached
to the cervix at the internal os.

But it was not until after the

appearance of Rigby's monograph, presented in 1776, that its mode
of production was clearly understood.

Rigby differentiated be-

tween cases of detachment of the placenta. situated above the zone
of the dilation of the uterus and those below that zone.

He said

that in the latter class of patients, the placenta must necessarily separate to allow passage of the child, thus hemorrhage was

"unavoidable", while in the former, the separation of the placenta
must be due to some accidental circumstance or accidental hemorrhage .
Similar views were expressed by Denman in 1786 in his "Essay
on Uterine Hemorrhage Depending on Pregnancy and Parturition" .
Popular interest in this type of hemorrhage was greatly stimulated by the death of Princess Charlotte in 1817 in her first confinement .

It was also the direct incentive to Cesar Boudelocque ' s

famous monograph which appeared in 1831 .

In this verbose produc-

tion were collected all varities of obstetrical hemorrhage, some
of which undoubtedly were due to premature separation of the
placenta.
The next contribution was made thirty years lat~~ in 1861 , by
Braxton Hicks, who accurately described the symptomatology and
diagnosis and laid dovm a course of therapy .
Probably the most important article on the subject was written
by Goodell in 1870.

In this article , 106 cases were discussed and

the appalling mortality was emphasized.
Up to this time the etiological factors invoked were trauma,
short umbilical cord and profound mental emotion.

In 1881

Chantrenil was the first to point out an association between nephritis
and premature separation of the placenta.

Winter, 1885, presented

three cases and also directed attention to the occasional presence
of nephritis with the condition.
metritis as an etiological factor .

Secondarily, he advocated endoHis observations were corroborated

QX Hennig, Weiss, Lehmann and Hofmeier .

The diagnosis of nephritis

by these authors was IUlllOst entirely based upon the discovery of

various degrees of albuminuria in cases of premature separation of
the placenta.

Holmes, in 1901, was not impressed by the presence

of albuminuria in these cases.

He found "kidney changes 11 in only

twenty of two hundred cases, and he was of the opinion that endometritis was the principal factor.

He further emphasized the

frequency and clinical importance of this complication and suggested
the name of "Ablatic Placenta" (ab-latum: carried away from). DeLee,
at about this same time, originated the term "Abruptio Placentae"
(ab-rupere: to break away from) .
The albuminuria findings in this condition were also questioned
by Guerard and Williams, who found si gnificant amounts of albumin
in only two instances, and this was present both before and after
labor.

Williams also concluded that the usual forms of toxemia of

pregnancy played an inconsiderable part, i f any, in premature
separation of the placenta, although he believed there might be some
toxemic origin.
Williams stated that although trauma may be an occasional
factor he knows nothing of mental emotions and he believed that
endometritis was merely an accidental complication.
Although trauma and traction of the short umbilical cord may
occasionally be etiological factors , Williams and Sweifel and recent
writers feel that the importance is over-emphasized.
The only evidence of endometritis v~s found by Weiss in 1894
and consisted of the finding of small round cell infiltration into

the decidua . and muscularis of the uterus in several cases.

Shickele

described decidual degenerative changes in -1904 and assumed that
these ,mre connected with a nephritis process , although no positive
statement is given in ~his regard.
An anaphylactic theory was proposed in 1909, but soon thereafter
this theory was disproved by the failure of fetal serum to produce
a reaction in other pregnant women.

This was shown by Murray ,

Eisenreich and Zweifel .
In 1903 Mures and in 1905 Paul Bar suggested that the same
intoxication which caused eclampsia was also the cause of accidental
hemorrhage.

Bar and Kervily later reported the death of a patient

from prew~ture separation of the placenta.
to those in eclampsia were found.

Liver changes similar

Indeed Bar assumed that most of

the serious cases were associated with "eclampsia without convulsions"
and stated that eclampsia could be held responsible for the retroplacental hemorrhage as for cerebral apoplexy.

These are the first

observations in the literature relating to premature separation of
the placenta, toxemia of pregnancy and ec,lampsia.

It remained,

however, for Essen- Moller, in 1913, to emphasize the important connection between toxemia of pregnancy , eclampsia and premature
separation of the placenta .

He also stressed the fact that albumin-

uria would thus only be a symptom of the general intoxication which
in one case causes eclampsia, in another case accidental hemorrhage,
and in a third perhaps , both of these diseases.
In 1912 the most severe form of placental separation was for

the first ti-me completely described pathologically by Couvelaier,
and he applied the term "Utero Placental Apoplexy" to this condition.

It was designated as that severe obstetrical complication

in which there ~ere marked changes in the uterine wall as a result
of extensive detachment of a normally implanted placenta with a
tendency of the hemorrhagic process to reach its maximum under the
peritoneum.

The apoplexy of Couvelaire presents a picture so

typical as to be almost pathognomonic .

It differs so ¥Qdely from

all other examples of ablatio placenta that it is generally considered to be in a class by itself.
Since the relationship of toxemia, eclampsia and premature
separation of the placenta had only recently assumed a place among
the various etiologies of premature placental separation and was
not yet generally accepted, nephritis, trauma, inflammation nnd degenerative lesions in the uterine wall were considered in their
respective orders as the important causative factors in the literature up to 1915.

Taken from DeLee (1943) and
Stander (1941)

CAUSES OF PREMATURE SEPARATION OF THE NORMALLY I MPLANTED PLACENTA

In reviewing the literature concerning premature separation of
the normally implanted placenta, many factors were noted which !'Oily
contribute to this condition.
below as simply as possible.

These vnll be listed and classified
Those which are more important will

be considered in the thesis proper.
I.

NON TOXIC CAUSES

(a)

Traumatic
l.
2.
3.
4.
5.
6.

7.
8.
9.

Uterine Contractions
Injudicious use of oxytoxics
Fetal movement
Polyhydrarnnios
Short umbilical cord
Uterine fibroids
External trauma - excessive coitus, external version,
. iHrect blows.
Twins
Uterine torsion

(b) Sex Hormone Imbalance
(c) ·Vitamin De f iciency
IIl

TOXIC CAUSES

(a)

Infectous
1.
2.
3.
4.

5.
6.

(b)

Upper respiratory infection
Measles
Abscesses
Infections in general
Chronic endometritis or deciduitis
Acute endometritis

Exogenous Poisons
1.
2.

Lead
Carbon disulfide
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(o)

Endogenous Poisons
1.
2.
3.

(d)

Hi stamina
Unknown placental protein derivatives
Metabolio produots

Toxemias of Pregnancy
1.
2.
3.

Preeclampsia
Eclampsia
Kidney disease

(e)

Placental Infarction

(f)

Diseases Producing Vascular Changes
1.
2.
3.
4.

Hypertension
Diabetes
Syphilis
Hypothyroidism
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~ERI MENTAL EVIDENCE

1.

Obstruction of Venus Flow from the Uterus and Uterine Distension.
Morse (1919) began a series of experiments in search of the

underlying cause for premature separation of the placenta.
periments were conducted upon various mammals .

His ex-

He found that intra-

muscular lesions of the uterus in premature separation of the placenta are not provoked by an acute distention.

Another hypothesis,

that of obstruction of venous circulation of the uterus, was advanced because of the observation that myoma of the uterus with a
twisted pedicle produced hemorrhages into the myometrium due to a
disturbance of the uterine circulation.

He noted that the rabbit

uterus was drained by three sets of veins.

Ligation of any one or

two gave temporary congestion of the uterus but did not deleteriously
effect the pregnancy.
Vfuen all three veins of one "horn" of the bicornuate uterus of
the rabbit were ligated, the clinical and patho lo gical picture of
uteroplacental apoplexy occurred .

Similar

]e

sions were p roduced

by rotation or torsion of rabbit uterus upon the vaginal axis
through a 180 de gree arc, that is, placental separation would occur
but not intramural hemorrhage.

To produce t his phenomenon a complete

360 degree arc of rotation was necessary.
Cases of Glinsky and Mazzini were cited by Morse as corroborative proof of his contentions.

Mazzini rotated the animal uterus

180 degrees with undoubted hemorrhagic infarctions; in this case,
however, the vagina was also tvn. sted.

In the case of Glinski rotation
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was 270 degrees with definite hemorrhagic infiltration.
1ilson (1922) discussed the findings of Morse, and stated that
conditions similar to those produced by Morse in his experiments did
not exist in the human in cases of uteroplacental apoplexy .

He

further added that the situation under which Glinsky and Mazzini
made their observations were impossible in the human female ; i . e .
uterine torsion admittedly was occasionally observed in the human ,
but not to the extreme degree which Glinsky showed was necessary to
produce definite hemorrhagic infiltration of the uterus, etc .
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2. _ The Kidnez and Maternal Blood Streem Toxins:
Brovme and Dodds (1928) were somewhat puzzled by a relation
which they and others had noted between kidney disease, toxins and
premature separation of the placenta.

Thus they attempted to re-

late these clinical observations to experimental study.

Large

groups of rabbits were chosen as the subject for experiment because
of the similarity of their placental histology etc. to that of the
human .

Knowing that injections of sodium oxalate were capable of

producing severe nephritis, they deliberately produced chronic
nephritis in controlled groups of pregnant rabbits.

When they had

confirmed the presence of chronic nephritis in these animals by
study of kidney sections, they injected Bacillus pyocyaneus emulsions into other members of this same group and noted that severe
retroplacenta.l hemorrhage, placental infarction and the typical
Couvelaire uterus occurred almost without fail .

The blood urea

rise was taken as clinical evidence of an acute exacerbation of
nephritis in these animals.

Previous injections of Bacillus pyo-

cya.neus into other groups of rabbits vnth apparently normal kidneys
resulted in the death of many, but none of the aforementioned
uterine pathology and hemorrhage occurred.

Similar experiments

were conducted substituting uranium for Bacillus pyocyaneus and
similar results were noted.

Further detailed and controlled ex-

periments of a similar nature proved rather conclusively the following:

(1)

In the case of chronic nephritis, in the pregnant rabbit

near term, an a.cute exacerbation of nephritis in the presence of
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toxins in the maternal blooo stream is not necessary to produce
premature separation of the placenta;

(2)

That for minimal

amounts of toxin to produce placental separation the presence of
chronic nephritis was essential;

(3)

Chronic nephritis in itself

does not usually produce the findings associated with premature
placental separation , toxins, al though sometimes small in amount,
are apparently necessary; (4)
normal.

(5)

The liver in these cases was always

Although animals in these experiments had proven

chronic nephritis, they did not uniformly show albuminuria in nonpregnant states and during early pregnancy, but usually albuminuria
ultimately developed and persisted, disappearing after the pregnancy had terminated.
The authors thus concluded that placental hemorrhage must be
due to degenerative kidney changes resulting

in

failure to excrete

endothelial poisons which normally would be excreted, or on the
other hand, the kidneys may possess an unknown metabolic function
which fails when it is the site of chronic interstitial change.
They also concluded that the systemic blood stream must contain an
endothelial poison normally harmless, but capable of producing
capillary destruction and thrombi only when concentrated.
Thus all of their experimental evidence tends to show that the
one important predisposing cause of premature separation of the
placenta and placental infarction is chronic nephritis, and that
toxemia is the exciting cause; chronic nephritis acts by causing
retention of pois-enous material of metabolic or bacterial origin
which would normally be excreted by the healthy kidney.
- 6-

Hofbauer (1926) observed that in cases of uteroplacental
apoplexy the pathological picture of intramuscular hemorrhage of
the ute rus and the involvement of the ovaries , tubes and broad
ligaments, were similar to the typical histamine effect upon tissues;
histamine poisoning producing vascular wall permeability with the
resultant leakage of plasma and corpuscles and also shock in the
severe cases out of proportion to the blood loss.

He attempted to

correlate experimentally the above mentioned histamine effects with
the findings produced in uteroplacental apoplexy.
Uring large numbers of pregnant gu inea pigs, he injected
histamine intracardially producing shock and detachment of the
fastenings of the plasmodial roots of the trophoblast, with degeneration and hemorrhage by diapedesis from dilated capillaries and
small vessels in the region of the uteroplacental junction.

Similar

changes wer.e noted with hyaline thrombi in other uterine vessels.
Intramuscular hemorrhage was pr esent , as well as imvolvement of the
ovaries, tubes and broad ligament seen in the typical Couvelaire
uterus .

Peripheral necrosis and hemorrhage were noted in the liver

and the kidney.
A hypertensive effect noted in v~rnen occasionally with premature placental separation, he concluded, was probably due to the
effect of histamine of blood electrolytes, adrenal glands , pituitary
and midbrain.

He also believed that a number of protein derivatives

of unknown nature could also produce histamine -like effects.

Thus

he concluded that the blood and tissue changes in eclampsia and
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premature separation of the placenta are similar to histamine
poisoning.

Hofbauer , however , modified his conclusions with regard

to man by stating, that these findings could not definitely be
applied in a case of the human without evidence designating histamine
as the toxic agent producing uteral placental apoplexy in the human
being.
Kapeller ( 1939) has recently seemingly confirmed Hofbauer's
lack of evidence as regards histamine poisoning in the human .
Kapeller , through extensive research, noted the presence of histidine
as a consistant normal constituent of the urine of pregnant women_
throughout the course of normal gestation.

In a report on fifty-two

cases of late toxemia of pregnancy in the Biochemical Laboratories
of the Royal Infirmary in Edingurgh , he reported the remarkable
absence of histidine in the more severe cases of this series while
histamine made its appearance instead.
Datnow (1928) conducted further investigation concerning toxic
abortion produced by chemical agents.

A series of injections of

lead given to animals produced a placental coagulation necrosis with
hyaline change in the cells, producing definite hemorrhage .
Cadmium, selenium and various acids were found to produce placental
hemorrhage and also hemorrhage into the uterus and other body organs
in many cases.

There was a histological similarity between

selenium and cadmium poisoning of the placenta and the toxic uterine
and placental changes produced by Hofbauer and Brovme.

Datnow noted

that the experiments of Browne , Hofbauer and Morse all produced
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similar local results by different methods, suggesting several
causal factors for the utero-apoplexy like lesions produced.

Thus

he concluded any interference with circulation will produce changes
in an overtaxed organ like the uterus when it is in its pregnant
state.

A relatively large amount of the circulating blood under

these conditions will be pre sent in the uterine sinuses, so there
will be naturally more toxin concentrated there.

Thus it is

legitimate to believe from the above and also from the fact that
the trophoblastic epithelium is very delicate and is readily damaged,
that when any poison is circulating in the blood stream it naturally effects the very vascular pregnant uterus and its contents to a
greater degree than any other organ.

As a result of damaged

vessels, there is thrombosis of the larger veins and hemorrhage from
capillaries and sinuses with the subsequent separation of the
trophoblast.

There also may be a primary degeneration of the

trophoblast.

-9-

3.

Placental Autolysis as a Source of Blood Stream Toxinst
Young (1914) was the first to advance the theory that toxemia

was especially associated with absorption of products from recently
infarcted placenta .

He attempted to prove this experimentally by

injecting extracts of nonnal and autolyzed placenta.

It was found

that injections of autolyzed placenta usually produced convulsions,
peripheral focal necrosis in the liver and degenerative lesions in
the kidney, especially in the convoluted tubules of guinea pigs.
The guinea pigs injected with extracts of normal placenta did not
exhibit such changes.
Bartholomew and Kraecke (1932} advanced a theory that placental
infarction was followed by necrosis and autolysis of the affected
placental tissue; thereby, liberating poisonous protein splitproducts such as peptone, histamine, tyramine, guanidine, etc .,
by virtue of the proteases present in· all cells.

They attempted to

experimentally support their theory, that the autolysis of placental
infarcts is responsible for eclamptic toxemia and the toxemia associated with premature separation of the placenta.

This was sought

by injecting Berkefeld filtrate of artificially autolyzed normal
placenta into rabbits and guinea pigs.

To determine whether autolysis

of other human tissues would produce simi lar effects, the ~utolysates
of liver and kidney we re used .

The result was that autolyzed normal

placenta injected into guinea pigs produced stupor, toxemia,
convulsions and death.

The pathological changes in the kidney and

liver of these animals were similar to those found in eclampsia.

-10

The same findings were produced by the injection of the autolysates
of the other organs used ; but this does not, according to the
authors, disprove the placental theory of eclampsia etc; it mere ly
indicates that the pathologic effects are due to protein splitproducts common to all tissues, varying somewhat according to the
chemical composition.

They also felt that the pathological picture

and many of the manifestations were similar to those seen in this
complication of pregnancy.
Young (1942) makes the statement that he believes the placenta
furnishes the factors responsible for the toxemic manifestations of
pregnancy; however , at present one can only speculate .

Much ex-

perimental work has failed to reveal conclusively the presence or·
toxic material in the placenta or blood stream of toxic cases in
preg~ancy, and attempts by autolysis to isolate from the normal
placenta such a toxic agent , though sometimes suggestive, have
failed to carry conviction.

-11 -
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The Relationship of Vitamins and Hormones to Premature Separation
of the Placenta:
Shute (1942) had conducted many experiments attempting to relate

vitamin E to the estrogenic blood levels of aborting women.

He

States that the typical pathological picture of premature separation
of the placenta is not confined to placentas expelled in the last
trimester of pregnancy, but is also seen in the decidua basalis of
a spontaneous abortion.

He

quotes DeLee who stated that premature

separation of the placenta., or abruptio placenta, is merely
"an abortion at or near term".

Thus is becomes necessary to briefly

review the experiments of Shute which relate vitamin E deficiency
to abortion and premature separation of the placenta.
Shute (1935-a) began his experiments by testing the blood serum
of aborting rats and humans.

His experiments were undertaken as the

result of observations made by other authors.

They had proven by

various experiments that the trophoblast has the ability to erode
into the uterine wall; its erosion being stopped by some antiproteolytic power within the maternal blood stream.

With this idea

in mind Shute began his tests for an ant,i-proteolytic power in the
blood serum of pregnant humans and animals, although the actual
procedure of this test was not originally conceived by Shute.
Briefly, the test for anti-proteolytic poVIer in the maternal
blood stream consisted of mixing trypsin, the closest ferment of a
proteolytic nature found, vii th buffer solution and the serum of
the persons or animals tested.

This mixture was incubated at body

temperature and its acidity was determined by titration methods

-12 -

every ten minutes to determine changes of a proteolytic nature.
A one per cent concentration of commercial enzyme originally used,
was changed to . 005 per cent concentration to achieve greater
sensitivity.

The tests were done in the majority of cases for the

first time within a period of one to twenty-three days after the
first symptoms and signs of abortion had occurred.
Seventy-three per cent of 44 spontaneously aborting women
showed a churacteristic type of resistance of the blood serum to
the proteolytic action of commercial trypsin.

Eight per cent or

less of one hundred and twenty-eight normal pregnant fema les presented the same phenomenon.

He concluded from this test that in

spontaneously aborting women there was an excess of this ability
of the maternal blood to impede the proteolytic activity of the
trophoblast and hence, trophoblastic nutrition was damaged.
Shute (1935-b) further tested the curetting;,of the placentas
of 62 pregnant women.

Of this number there were 5 ~iscarriages

5howing 100 per cent resistance or a period of 40 to 100 minutes
delay in proteolytic digestion.

Twenty- one cases of premature

separation of the placenta showed 43 per cent delay in proteolysis;
11 cases of spontaneous abortions showed 65 per cent to be resistant
to proteolysis and 18 cases of term placentas showed 28 per cent to
be resistant to proteolysis.
This paper presents evidence that placenta Villi in both
normal and abnormal pregnancy posse ss and secrete the antagonist
to their ovm erosive agents.

Presumably the two tendencies exist

-13-

during a normal gestation in a progressive equilibrium and thus
the intrusive villi are held in check, but an excess of this resistant factor induces premature termination of pregnancy according to the author.
Shute (1935-c) in additional rat experiments reported that
rats, given diets sufficiently deficient in vitamin E, showed in
93 per cent the presence of anti-proteolytic power in the blood
"Sera.

He stated that in the past four years he had treated 21 cases
of miscarriages and 17 cases of abortion, and was successful in
91 per cent of the miscarriage cases and 88 per cent of the abortion cases through the administration of adequate vitamin E.
Shute (1936) conducted an additional series of tests concerning proteolytic resistance in the sera of rats that had been placed
on a vitamin E free diet.

Blood determinations similar to those

previously mentioned were conducted and confirmed by means of breeding tests upon rats of the same liters.

He found that rats on

vitamin E free diets developed within a period of four months , the
ability to resist digestion by tryptic ferment .

This resistance

was exactly comparable with that characteristic of the blood serum
of many aborting women.
sistance.

Oral vitamin E quickly overcame this re-

He stated that vitamin Eis another of the factors in

the body holding estrin in equilibrium during normal pregnancy.
Shute (1937-a) presented an article in which he reviewed a
series of 84 cases of miscarriages and prematures both spontaneous
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and induced.

He considered prematures those cases which terminated

between the 28th and 38th week .

Terminations of pregnancy later

than the 16th week and earlier than the 28th week were considered
miscarriages .

In this series 73 to 86 per cent of the spontaneous

cases of prematures and miscarriages showed the same blood disturbance as noted by the previous tests on aborting women.
In this article, Shute again stated that vitamin Eis in
equilibrium with an estrin-like substance and that vitamin E deficiency
produces in these cas es an estrin excess.

Shute and Mowry had

shown by means of the standard Allen-Doisy technique that this
estrin-like principle is definitely estrogenic in their estimation.
He also stated that it is extremely probable that premature
separation of the placenta is related to the same serological change
as occurs in abortion and miscarriage, and that this condition responds to adequate vitamin E therapy.
Shute (1938) attempted to show by experimental means that an
estimation of the anti-proteolytic power sera was a means of determining the a.mount of estrogenic substance in the blood sera.

He

found that normally digestible serum can be ma.de anti-proteolytic
by the addition of estrin in vitro or in vivo.

No patient with an

adequate vita.min E diet was found to display the anti-proteolytic
properties associated with the presence of excess estrogenic substance.

The author stated that the vitamin E-estrin balance or

equilibrium appeared to be demonstrable in rats and also that the
observations extended to humans .

In vitro experiments it was con-

sistently found that any of the Sfu~ples of normally digested pooled
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sera could be made resistant to proteolytic digestion by the addition of small a.mounts of aqueous theelin.
In general, there appears to be a preponderance of evidence in
the literature to indicate that in cases of abortion and premature
separation of the placenta there is a rise in estrogen beyond the
levels usually seen in the blood and urine in the late months of
pregnancy.

Other material, presented below, suggests that injections

of estrogen and gonadotropic hormones produce abortions.
This evidence seemingly confirms many of Shute's observations
although due to lack of complete agreement on the subject of
hormones in pregnancy, sµiculation must suffice until future observations permit definite conclusions.
Shute (1941) made replies to recent criticisms of his theory
concerning the relationship between vitamin E and estrogens. In this paper, Cuthbertson and Drununond (1 94Q) stated that:

(1)

Shute~s

test of proteolysis was not valid because the reaction noted was
not due to proteolysis by trypsin, since there was no initial increase in formal titration.

Shute in reply to this criticism

cites Uorthrop and Kunitz, who found that formal titration measures
principally the later stages of digestion and can hardly be considered as a result of the hydrolysis of protein itself.

Thus ,

Shute states that since only the preliminary phase of his test is
important, it is conceivable that no amino acids may appear vnthin
this period of observation.

(2)

There is considerable doubt that

trypsin is responsible for any digestion produced, because of the
temperature range given by Shute.

The author, however, says that

this temperature range is not optimum and he cites Millaney,
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Woolley and Eddie, who showed that trypsin in the presence of
dilute acid could be activated to extreme degrees.

The author also

'

adds that exposure to the temperatures in the range given is only
for a period of forty minutes, and that within this period of time
higher temperatures are needed to inactivate trypsin.

(3)

The

exactness of the end point of titration with the author's indicator
was questionable .

Shute, however, says that he achieved better re-

sults with his indicator than with the indicator used by Cuthbertson and Drummond .

He cites Fine , who stated that the author's in-

dicator gave an exceedingly sharp end-po i nt.

(4)

changes in the test were due to carbon dioxide .

The author's
Shute's reply to

this was that conditions of the test did not permit carbon dioxide
absorption and even if there was some carbon dioxide absorption,
most of the chang.e s must be due to the presence of an active enzyme
(trypsin) in contact with protein for a pe riod of two hours .
Underhill experimentally showed that vitamin E was estrogenic.
Neither Demole or Drummond were able to confirm Underhill's findings.

However, Wade and Doisy have s hown that even t hough vitamin

E deficient rats continue to menstruate and have an oestrus, there
is no argument against the theory that estrogens are lib erated by
prolonged vitamin E deficiency.

Moreover, the auth or adds that

the close analogy between gynecological and obstetrical properties
of vitamin E and those evinced b;r{ progesterone indicates that both
are anti-estrogenic.
Shute to further prove the validity of hi s proteolytic tests,
as regards to estrogen levels, discussed the blood studies on a
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series of dysmenorrl:Jej_c women in ~nich he found 49 per cent to have
hyperestrogenism.

Katz and Parker found 68 per cent with increased

blood estrogen levels in a similar series.
Smith and Smith _. as mentioned elsewhere in the thesis, were the
first to indicate by laboratory tests that the blood of eclamptic
women revealed low estrogen values.

This observation was confirmed

by Shute by means of the proteolysis test, and later, Muhlbock also
made similar observations.
Thus Shute states that his deductions from theory and practice
have appeared to stretch the long arm of coincidence very far
indeed .

He adds that it is improbable that his conclusions have

been derived from methods with an excessive margin of error.
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S. The Relat ionship of Hormones to Pregnancy Toxemia and Premature
Se£aration of the Placenta :
Kelly (1932) injected guinea pigs with estrin at all periods
during gestation and the animals were found to miscarry or abort.
He also found that the later the pregnancy, the greater the amount
of estrin became.

Greatly increased vascularity of the- uterus

with pressure upon the chorionic villi by large lakes of blood
also were noted.
Injections of freshly expressed juices of anterior pituitary
or extracts of pituitary-like hormones from the urine of pregnant
women, almost invariably caus e d bleeding, abortion and miscarriage,
probably due to the estrin stimulated by the injections according
to the author.
However, Doisy and his associates observed that pure estrin
does not terminate pregnancy.

Thus the author is not certain

whether the results obtained in the experiment are due to the
hormones or to other substances contained in the injected material .
D'Amour and Gustavson (1933) conducted experiments whereby
350 bred rats were injected with estrin alone, or estrin in combination with various other hormones in varying dosages and at
various times during the gestation period.

None of the other

hormones of pregnancy (anterior pituitary, prolan, corpus luteum,
etc.) could overcome the estrin effect.

Thus the author showed

that simultaneous administration of the hormones to which estrin -
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was thought to be acting antagonis tically, did not show such an
antagonism to exist.

The authors also found tha t the injection of

estrin produced hyperplasia as an immediate effect upon the uterus ,
but in large doses over a long period of time hypoplas ia developed.
~remia and an infiltration of fibrous tissue into the uterine
endometrium were also noted as an estrin e f fect.

Estrin was in-

variably found to prevent or terminate gestation in t hese rats
when given in ade quat e dosages.

They found it difficult , however ,

to reconcile the fact that pre gnancy is incompatible with estrin
introduction, since estrin is found in the body fluids of the female
only during this period.
Ascheim found that estrin didn't appear in the blood stream in
demonstrable amounts before the fourth month, and since the author
found that estrin in appropriate dosages would invariably stop
pre gnancy if the inj e ctions were commen ce d before the tenth day,
and also that the amounts necessary to terminate pre gnancy became
increasingly greater the further advanced the pregnancy.
Konrad Heim (1936) found a definite relationship between hyperprolanuria and pathogenic conditions in pregnancy.

Next to the

hyaditidform mole, the gre atest output of prolan in the urine is to
be found in cases of premature separation of the pla centa,- especially utero placental apoplexy.

Likewise in eclampsia, there is a

gr eat increase in prolan in the blood, cerebrospinal fluid and
place nta .

Hence in He i m's opinion premature separation of the

placenta, preeclampsia and eclampsia are dyshormonic toxemi as of
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different symptoms but the same etiology.

He also believes that

if this conception is viewed in the light of quantitative disturbances, this theory is n ot different f rom othe r explanations.
Thus the author concludes that the cause of premature separation
of the placenta is a disturbance in the hormonal relationship between the placenta and the corpus luteum.
The following articles concerning clinical evidence will, for
the sake of clarity, be discussed only in the section on Experimental Evidence.
Vorzimer, Fishber g, Langrock, and Rappaport (1937) made a study
of 120 toxemic patients.

These authors foupd that the pre-pregnancy

weight of patients who developed toxemia was 21.8 pounds more than
that of the normal controls.

The average we ight-hei ght ratio of

the toxemic series wa s 2.5 as contrasted with a · ratio of 2.08 in the
controls.

Thus the incidence of obesity was high.

Of wanen with

toxemia, 55 per cent had chanees in the facies of the acromegaloid
type, as contrasted with 5 per cent in the controls.

In 98 per cent

of the patients with toxemia, there were one or more of these and
other endocrine stigmas, and in a large majority there we re two or
more.

Only 15 per cent of the normal controls pre sented any endo-

crine stigmas and only 3 per cent had more than one stigma.
The investigations of White, Titus, Joslin and Hunt (1939)
in cases of diabetes of pregnancy, give strong evidence that disturbances of the sex hormones is responsible for both the high fetal
death-rate and the toxemias.

In 35 pregnant diabetics, they found
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that of 14 whose values f or serum prolan we re normal, none developed
pre-eclamptic toxemia, none miscarried, and there was one fetal
fatality.

Out of ten patients wh ose values were hypernormal .and

who received no therapy, seven developed toxemia, three miscarried,
and there vre re six fetal fatalities.

Out of nine treated cases

(mass ive estrin and progesterone), eight had toxemia which subsided,
none miscarried, and there ~as one needless f etal death, a case in
which therapy was omitted.
Taylor and Scadron (1939) detennine d the prolan and estrogen
blood levels of ei ght cases of unexplained bleeding due to minor
degrees of placental separation and two cases of complete separation.

In none of these wa s there an excessive estrogen blood level

found.

However, they add that their cas es are not clinically identi-

cal with .those described by Shute as characteristically associated
with an excess of estrogen.
In 21 cases of late toxemia and 17 cases of normal pregnancies,
evide nce of frequent lowering of estrogen values i n toxic cases
was not found, and an elevated prolan was only occasionally noted.
A lowered pregnandial was discovered, however .

The authors con-

cluded t hat in a broad sense, hormones are a factor in late toxemias
of pregnancy or that possibly the hormone changes are associated
with t he cause of toxemia.

On the othe r hand, they may simply be

the result of disturbed liver, kidney or p lacental physiology.
Sie gler (1939) discussed the findings of various authors as
regards pregnancy hormones and also report ed the careful comparisons
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of 24 hour eliminations of gonadotropic and estrogenic hormones
in the normal pregnancy and in pregnancy complicated by kidney
disease, pre-eclampsia and eclampsia.

He found that there is an

increase of total estrogenic hormone in the normal pregnancy which
reac hes its peak at or near the term of pregnancy .

He also found

a gradual increase in chorionic gonadotropic hormone , reaching its
peak about the thirtieth day and followed by an abrupt decline after
t his period.

In case of toxemia of pregnancy there was an increase

in the anterior pituitary-like s ubstance after about the sixty or
seventh month of pregnancy with an associated decrease of the total
estrogen to term.

Administration of estrodol benzoate in these

cases caused the level of gonadotropic hormone to fall to almost
normal and the level of estrogen to rise with the associated subsidence of toxemic symptoms.
He in observed a very high e-x cretion of both gonadotropic and
estrogenic hormones in the urines taken from toxemias of pregnancy.
Teel and Zondek ~~re able to produce placental separation in
pregnant animals by the administration of gonadotropic hormones in
large quantities.
Shute showed that t he re was an increase of gonadotro pic hormones and total hormone (estrogenic) in the blood of cases of toxemia
associated with premature separation of the placenta.
Smith and Smith (1940)claimed to f i nd a rise in serum prolan,
a fall in pregnandiol excretion and a low estrin value in serum
and urine in cases of toxemia .

These changes appear several weeks
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before the clinical signs and they also were present in patients in
whom pregnancy eventually terminated prematurely without toxemic
ma.ni festa.tions.

Young (1942) mentions the findings of Ha.in, who ha.s recently
reported the normal gonadotropin and pregna.ndiol output in 60
per cent of women with threatened abortion, and cites cases of
abortion in which with a normal pregna.nd i ol output there was an
increased estrin level.

She believes that there is little doubt

that the combined secretion of estr9gen and progesterone is essential for the maintenance of pregnancy, but that morbid changes may
be an expression not of deficient production but of defective
utilization.
He also cites Browne, Henry and Benning, Ma.cGrea.gor and Stewart
as having made investigations which have indicated the existence of
a defective hormonal !Il3chanism, especial ly in respect to progesterone,
in habitual abortion.

These investigations a.re in accord with the

established role of the corpus luteum in the maintenance of early
pregnancy and they have rationalized previous clinical success with
progesterone in the treatment of habitual abortion and stillbirth.
Young (1942) has advanced the theory of an "abortion ta.int" as
being responsible for the toxemias of pregnancy and premature
separation of the placenta..

He is of the opinion that this so-called

"ta.int" derives its etiology from a constitutional hormonal background.

This conclusion is based upon evidence in the literature

concerning the relation of hormones to pregnancy toxemia. and premature

-23-

separation of the placenta, as discussed above in the section on
experimental evidence.

He also adds that there is complete evi-

dence in animals and some in man that abortion may be caused by
the deficiency of certain vitamins.

Whether this connotes a direct

or specific influence on the reproductive organs or an indirect
influence through the endocrine glands , t he author feels that he
is unable to state with certainty at present.
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PATHOLOGICAL EVIDENCE
Before presenting the somewhat debatable detailed pathological findings of premature separation of the placenta, a brief
review of the more gross changes shall be discussed below.
In general, premature separation of the placenta may be partial or complete, and the hemorrhage into the decidua basalis of
the uterus, which inaugurates the placental separation, may be
concealed or revealed.
The blood escaping under the decidua basalis may pursue four
possible directions:

first, and most rarely, it may bulge out of

the uterine wall toward the abdominal cavity and also bulge into the
cavity of the ovum, the edges of the placenta remaining attached
to the uterus.
~~y

Second, it may dissect up the membranes all the

round, severing almost all of the connections of the ovum.

Third, it may break into the liquor arnnii, and finally it me.y seek
a direct passage outward from the edge of the placenta under the
membranes through the cervix into the vagina.

The first three

varieties a.re called "concealed hemoIThage", and usually are the
most serious, but in all cases exit of blood may be blocked by
the head, or membranes, or a firm clot plugging the cervix.
All degrees of separation of the placenta. are, of course, possible.

The process in its earliest stages usually consists in the

development of a decidua.l hema.toma., which leads to separation, compression and ultimate throwing out of function of the portion of
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the placenta adjacent to it.

In most instances, however, the

decidual hemorrhage is more profuse, so that the area of separation
becomes more extensive and gradually extends to the margin of the
placenta.
A pathology of a special type found in the serious cases of

premature separation of the placenta was first described by
Couvelaire, and he designated the condition as uteroplacental
apoplexy.

The uterine muscle in these cases is degenerated and

infiltrated with blood.

This intra-muscular hemorrhage is so ex-

tensive as to dissociate the muscle fibers and to destroy completely
their contractile properties.

fhe greatest amount of bleeding in

the uterine wall is found near the placental site, and the largest
amount of juscular dissociation is in the middle and outer muscle
layers.

In the blood vessels endarteritic changes and lesions of

continuity with thrombosis are found.

Associated various sized

petechiae may be found under the peritoneum, covering the uterus
and extending out into the broad ligaments and cul-de-sac.

The

uterus, and occasionally the tubes and ovaries as well, take on a
bluish, purplish, coppery discoloration and resemble an ovarian
cyst with a twisted pedicle.
The above material was taken from the textbook of DeLee and
Williams.
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1. THE RELATIONSriIP OF PLACENTAL VASCULAR CHANGES TO PREMATURE

SEPARAJ'1_Q:tL OF THE PLACENTA

Williamson ( 1922) cites Williams, who believes that the primary cause of infarct formation is a

primary obliterative, end-

arteritis of the vessels of the chorionic villi.

Williams also

states that these endarteritic changes are identical with those
observed in obliterative endarteritis in other parts of the body.
This endarteritis, he add~; is pathologically produced by some
toxic agent, either mechanical or biochemical.
Wilson (1922) reviev~d the pathology found in 69 cases of premature separation of the placenta.

He found congestion of the

vessels, with associated venous thrombi in the region of the site
of placental separation.

He cited Couvelaire and Williams, (1915 )

who noted solutions in continuity of the walls of some of the
veins communicating with the areas of effusion.

He also cites

Bergren, Weiss, Fraipont, Couvelaire, and Essen-Moller, who found
the vessels to be normal.
Browne and Dodds (1928), in studying the placentae of animals
in which they had produced experimental utero placental apoplexy,
observed many red infarcts.

They made the statement that the be-

lief that these red infarcts are due to an obliterative endarteritis is not true, because these infarcts are scarce in the syphilitic
placentae, which is often non-vascular, and in the hydatidiform
mole where no vessels probably ever existed.
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Their belief is that

a toxin damages the syncytium which causes clotting to occur around
the villi and thus maternal circulation to this area is cut off
and a red infarct results.

The capillaries are enormously dilated

and engorged with blood as in any infarction.
In the larger vessels. they found damaged endothelium; the
entire vessel wall was not destroyed. so he~orrhage does not occur;
however, thrombi were frequently noted.
Schwarz and McNalley (1~23) confirmed the normal degenerative
changes physiologically occurring in the placenta as previously
noted by Goodell.

They also further ~oted that degenerative

changes occurred in the intima of the vessels of the uterus, in
the normal pregnancy, between the twenty-fourth and thirty-sixth
weeks.

They concluded that premature separation of the placenta

could easily occur in patients with hypertension, because of the
degenerative changes with weakening of the ve~sel walls resulting
in their subsequent rupture.
Diekman (1936) classified the causes of premature separation
of the placenta and in this classification a hypertensive or vascular disease group

~~s

given an important place.

He stated that

hypertension prayed a considerable part in premature separation
of the placenta and that it was initiated or intensified by the
pregnancy itself, rather than with a true preeclampsia.
Bartholomew and Krake (1936) studied the placentae taken
from many cases of eclampsia and premature separation of the
placenta.

They found, in both conditions, an obliterative
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endarteritis and also occasional thickenings and bulging of the
inner layers of the placental arteries, apparently due to a
swollen vacuolated condition of the cells in the intima.

This

caused the lumen to appear distorted, eccentric and slitlike.
These changes in the vessels were, according to the authors, very
similar to cholesterol changes found in coronary .arteries.

They

concluded, that premature separation of the placents was due to
placental infarction, caused by vessels damaged by a hypercholesi;erolemia, which is due to a hypopituitary or a hypothyroid condition.

They add that the higher incidence of toxemia and pre-

mature separation of the placenta in diabetics is due to a hypercholesterolemia.
McKelvey (1939) in an article discussing vascular lesions in
the decidua basalis, stated that a series of changes are found
to occur in the ar~erioles of the upper portion of the decidua.
These changes begin with a gradual replacement of the wall and
endothelium by fibrinoid material, followed by gradual dilation
of the ~umen and an increased coiling of the vessels with subsequent rupture.

The resultant hemorrhage produces varying de-

grees of placental separation.

A modified venous aneurysm effect

of the intervillous space is suggested as a causal factor in the
production of dilation of these vessels.

The above changes,

according to the author, are not limited to term placentae, but
occur as early as the seventh month and are found in all normal
placentae, being independent of toxemia, etc.

He concludes,

therefore, that normal premature separation is an extension of
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changes probably present in every normal placenta.
Bartholomew (1929) cited from this article, questions
McKelvey's ideas about the hemorrhage alone being responsible
for premature separation of t he placenta.

He states that the

age of the necrosis seen is sufficient evidence to show that
hemorrhage a.lone is not responsible.

Also, he adds, that if

only the changes occur which McKelvey has reported as regards
t he vessels, etc., premature separation of the placenta would
be seen more frequently and there would be a notable absence
of an associated toxemia.

But there is a frequ'ent association

of toxemia with premature separation of the placenta.
Maxwell, (1939), in a clinical and pathological report of
67 cases of premature separation of the placenta, stated that
vascular changes of a degenerative nature normally occur in the
uterine wall between the twenty-fourth and thirty-sixth weeks of
pregnancy.

In this process, if vascular obliteration is slow,

placental infarction appears; however, if the process is rapid
especially in the presence of hypertension, premature separation of the placenta is prone to occur.
Holmes (1940) found evidence of placentitis, or a profusion
of capillaries undergoing thickening and thrombotic o.b li teration
with associated connective tissue proliferation.

An extreme per-

meability of vascular supply with widespr ead hemorrhage was also
noted.
Hellman (1940), in a discussion of placental diseases, stated
that necrosis caused the decidual sinusoids to rupture and thus
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produce utero placental hematomas with subsequent separation.
This type of a foci of necrosis, he adds, can be found also in
the normal term placenta.

The author has noted in cases of toxic

separation that the spiral arterioles nourishing the decidua are
sclerotic.

Their luminae also become filled with large foamy

cells containing fat , and a resultant obliteration of these vessels occurs.
Mussey, Hunt, Fletcher and Sluder (1943), have found a high
incidence of premature separation of the placenta in chronic
vascular disease.

They observed 11 cases of premature separation

of the placenta and found that most of these had chronic vascular
disease.

In a series of 58 cases reported from the Chicago Lying-

In Hospital , 69 per cent of the patients were found to have hypertension.

They further state that the high incidence of premature

separation of the placenta in chronic vascular disease is generally recognized.
Further mention of vascular changes will be considered in the
discussion of placental infarcts and toxins as related to premature separation of the placenta in chronic vascular disease, in
order that needless repetition may be avoided.
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2.:...1.HE RE4&TI ONSHI P OF PLACEMTAL INFARCTION AND TOXINS TO PREMATURE

SEPARATION OF THE PLACENTA
Young (1914) studied ~s

pathological placentae.

He concluded

that placental separation is due to the f ormation of placental
infarcts, caused by an interference with the maternal blood supply.
This interference, he believes, is not dependent upon a toxin.
As proof of this statement, the author mentions the most severe
cases where there is no evidence of toxemia.

He also adds that

the damaged area of the placenta may not be evident to the naked
eye unless involvement was quite recent.
He shares the common belief of many authors that placental
necrotic products probably produce the associated clinical and
pathological evidence of toxicity.

Young and most investigators

believe that toxemia is due to a poison probably from the placenta
because of its occurrence in cases of hydatidiform mole.

This

association is also shown by the usual cessation of toxemia after
emptying the uterus in cases of eclampsia.
Williamson (1922), in his study of ten cases of premature
separation of the placenta, found ~ssociated degenerative lesions
in the kidney and especially in the convoluted tubules.

He at-

tributes these to the presence of a toxin in the maternal blood
stream.

It has been proven he adds, that the toxemic state does

not cause separation of the placenta, because it occurs without
toxemia.

Thus necrosis of the placenta must cause the toxemic

state.
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He is in agreement as to the nature of the toxin with Bigler,
whom he cites.

Bigler feels that the pregnancy toxin causing

this change is of the nature of a proteinogenous amin.

These

run.ins are consid~red the product of an atypical proteolysis in
the placenta itself.
It is also his belief that the primary cause of infarct formation in a great majority of cases, is found in a primary endarteritis of the vessels of the chorionic villi, caused by a
coagulation necrosis of the portions of the villi just beneath
the syncytium and subsequent formation of canalized fibrin with
coagulation of the intervillous blood.
Williams (1915) studied 21 pathological placentae.

He con-

cludes that the endarteritis usually found is pathologically
caused by some toxic agent, either mechanical or biochemical.

In

the case of slow infarct formation, the agent is of low potency
and is working slowly; in the fulminating type, a terrifically
toxic agent is acting explosively.

He adds that the toxic agent

is probably a proteinogenous amin and, if so, transmission from
maternal to fetal blood, or vica versa, with its destructive effect on end vessels is definitely possible.
The author states that there is some question as to whether
the endarteritic process is the result of defective kidney function failing to eliminate ordinary waste products, or whether
the trouble is due to toxins eliminated by the fetus plus the
defective excretory function.

However, he believes that it can-

not be purely excretory failure, since in many fulminating cases
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no evidence of previous damage is noted and there is no apparent
resultant damage.
In cases of utero placental apoplexy, the author stated
there may be hemolysis throughout the uterine blood vessels due
to a toxin, together with bursting of the end vessels from a
sudden blood pressure rise.

Simultaneous hemorrhage was found in

the uterus, brain, liver, spleen, kidney, adrenals and intestines,
which showed in the author's opinion the result of a sudden accumulation of violent toxins, injuring the end vessels, changing
blood viscosity and coaguability, and also producing mechanical
and biochemical conditions necessary to permit these vndely
scattered hemorrhages.

The organs affected are t hose where the

terminal vessels are endothelial with only a slight amount of
supporting connective tissue.

He likens these changes to those

produced by snake venom, which also is a neuro-toxin and also
raises blood pressure.
Wilson (1922), reviewed 68 cases of premature separation of
the placenta reported in the literature.

He concluded that toxin

produced the pathological changes found in these cases.
His belief is that the nature of the toxin producing the
pathology of premature separation of the placenta may be knovm
only by the lesions it produces; of these the most striking is
hemorrhage.
gests.

Snake venom produces such hemorrhage, Williams sug-

It does this by producing thrombi, inhibiting coagula-

tion and by producing endotheliolysis.

Solutions of the walls

of veins and capillaries substantiate the idea of endotheliolysis.
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The observations of Keworth , Snowden, Smyly, DeLee and Harrar ,
concerning the oozing of blood from wrunds and the frequent
findings of-subcutaneous ecchymosis, would indicate that there is
an inhibition of coagulation.

Thus he concludes that there is a

toxin acting on the decidua basalis producing bleeding and separation.
The author further states that if the toxin is generally
hemorrhagic it must have affinity for placental tissues , in order to produce bleeding there and not elsewhere.
It is his belief that this toxin is absorbed at the placental
site first since the hemorrhagic tendency here is most strongly
manifested.

Hence the lesions would be the worst in the uterus

and its adnexa and along its lymphatic and venous drainage,
namely behind the posterior parietal peritoneum as in the cases
cited in his review.

This is explained by the fact that the

lymphatics under the peritoneum account for the concentration of
the greater extravasation almo st uniformally noted in the superficial layers of myometrium and under the peritoneum.

The toxin

was noted also to produce acute parenchymatous degeneration of
the kidney, hepatic degenerative changes and ecchymosis.
Bartholomew and Kracke (1932) examined grossly and microscopically, a total of 1,000 placentae ta.ken from patients with
eclampsia and premature separation of the placenta.
clusions were:

(1)

Their con-

Placental infarcts are probably due either

to a gradual interruption in the circulation of a fetal vessel
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•

produced by the physiologic endarteritis characteristic of the
latter months of pregnancy, or to an abrupt interference as a
result of rupture, thrombosis or embolism of a fetal vessel brought
about by the trauma of fetal movements against the unprotected
fetal vessels on the surface or in the .substance of the placenta.
Disturbance in the maternal circulation is probably secondary and
not primary.

(2)

Slow necrosis, due to a physiologic endarter-

itis, permits thrombosis and the formation of a protective zone
of hyaline intervillous substance about the affected villi, thus
preventing diffusion of poisonous protein split-products into
the maternal circulation.

The villous vessels show very little,

if any, dilation or engorgement.

Such infarcts are firm and white

and not responsible for toxemia.

(3)

Acute necrosis is due to

rupture, thrombosis or embolism in fetal vessels from the trauma
of fetal movements.

The affected areas are at first dark and

spongy, but soon become firmer and brown colored.

The villi in

the area are necrotic, capillaries are dilated and ruptured, and
the vessels are thrombosed.

There is a striking absence of inter-

villous hyaline substance, which is probably due to the anticoagulant effect of liberated peptone; thereby diffusion of
poisonous protein split-products into the maternal blood stream
is permitted, with a resultant toxemia.

(4)

Toxemia of a gradual

development probably differs only in a more gradual necrosis with
more evidence of hyaline intervillous substance and less rw.rked
dilation of villous capillaries and veins.
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The circulation is

probably not completely obstructed.

The infarcts in this type are

yellmv to gray, somewhat soft, and more definitely demarcated.
(5)

Eclampsia and premature separation of the placenta probably

differ only in the location of the infarcts.
infarcts are in the substance of the placenta.

In eclampsia, the
The intervening

healthy placental tissue serves to diffuse the poisonous products,
and prevents sufficient concentration of histamine to rupture the
decidual sinuses.

The location of the infarcts in premature

separation of the placenta, however, permits sufficient concentration of histamine and probably brings about separation of the
placenta before eclampsia can occur.
Traut and Kuder (1934) studied the lesions of 1,500 placentae
taken from normal cases.

This study was especially devoted to the

incidence and significance of placental infarcts.

The total sum

of the incidence of red and white infarcts in the pathological
placentae, was 18 per cent.

Of these, five per cent were red in-

farcts, and 13 per cent were white infarcts.

In the normal series,

the total incidence of infarcts was 15 per cent; the incidence of
red infarcts being four per cent and the white infarcts eleven per
cent.

The authors thus concluded that, since the percentage of

infarcts was almost the same in normal and abnormal clinical cases
as to variety and total incidence, any attempt to associate these
lesions with abnonnalities in the mother would seem to have no
pathological basis.

In this study they found no evidence to sup-

port the theory that obliterative lesions of the placenta are
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responsible for the level of toxemia in pregnancy.

To the contrary

they believed that severe toxemias with hypertension and albuminuria
may cause infarcts, since they found that the incidence of large
infarcts with damage to the infant was highest in this group.
Montgomery (1934), after examining the placentae from cases
of premature separation of tha placenta, suggests that the infarcts causing premature separation are due to hemorrhage into
the chorio-decidual space.

The villi are compressed and the

syncytium is deprived of nourishment resulting in hyaline and
granular degeneration.

The result is an area closely resembling

the infarction found in normal placentae.

After a certain period

of time, these areas turn from a deep red to grey.

He adds that

the persistance of these areas of placental separation and
hemorrhage with red and grey nodules, is characteristic of chronic
nephritis and not due to a new and strange toxic disturbance.
Clements (1934), examined 500 pathological placentae and crune
to the conclusion that (1)

It appears unlikely that the inter-

ference with circulation of one or more decidual arteries can
affect placental nourishment, since it has been shown that the
villi are bathed in a pool of maternal blood rather than by any
individual vessel.

(2)

A more plausible theory is the occurrence

of a local phenomenon in the form of degeneration of the ~yncytium,
resulting in coagulation of intervillous blood.

One or more con-

stituents of the maternal blood are responsible for the degeneration of the viJious epithelium, which some say is due to a maternal
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endothelial poison.

(3)

The infarction process begins as small

areas of tissue death rather than ini'arction, in the commonly
accepted use of the tenn.
noted.

Dilated and engorged capillaries are

Coagulation necrosis of the villi occur, red blood cells

and fibrin deposits disintegrate and are absorbed, resulting in
hyalinization and calcification.
to hemorrhage.

(4)

Thus the red infarct is not due

In cases associated with chronic nephritis,

infarction occurs as a result of actual rupture of maternal vessels.

(5)

The chorionic villi do not depend upon too villous

vessels for nourishment.
advanced by Young.
villous nourishment.

He bases his reasons for this on those

The :maternal circulation is the source of
(6)

There is no apparent increased tendency

to necrosis in pregnancy toxemias, because many eclamptic placentae were observed and found to be without placental changes,
while on the other hand, many placentae with , advanced necrotic
changes had a negative history.
Bartholomew and Parker (1934), in further study of the absorption of protein-split products from autolysis of the placental
infarct, came to the conclusion that whether preeclampsia,
eclampsia, or premature separation of the placenta will occur,
depends upon the number, size and location of infarcts and also
upon the degree of blockage and rate of autolysis.

In comparing

the effects of guanidine poisoning with the eclamptic syndrome, a
close similarity was found.

A similar situation was found to be

the case in studying the pathologic effects of histamine, as

-39-

compared to those seen in premature separation of the placenta.
It is theoretically possible they believe, to obtain histamine,
guanidine and peptone as split-protein products from autolysis
of placental infarcts.

They further add that probably in any

case of toxemia of pregnancy other than the pure nephritis type,
the symptoms and pathological findings are mainly those of
guanidine, histamine and peptone liberated by autolysis.

Peptone

contributes to the hemorrhage and shock and causes a delayed
coagulation.

Histamine is mainly responsible for vascular injury,

whether in the uterus,k:i.dneys, liver or elsewhere.

They state

that the histamine acts in premature separation of the placenta
especially by reason of its damaging effects on the decidual
sinuses, particularly when the autolyzing infarct is situated on
the maternal surface of the placenta.

This probably permits a

greater concentration of histamine in a localized area, disrupting the decidual septa and sinuses and causing an extravasation
of blood which soon spreads sufficiently to cause separation of
the placenta.

Abruptio placenta they believe, therefore, inter-

rupts the pregnancy before eclampsia can occur.
Bartholomew and Kracke (1936) state thati:he failure of
various authors to agree about the constancy with Which acute
infarcts occur in premature separation of the placenta and other
pregnancy toxemias, is due to making exami nations of the placenta
in the fresh state, and limiting the search for infarction to a
surface inspection.
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Obliterative endarteritis is apparently responsible for the
occurrence of non-toxic white infarcts, usually found in the
mature placenta.

They add, however, this does not explain the
I

evidence of sudden extravasation of blood commonly found beneath
the aminion on the fetal surface of the placenta.
change in the veins.

They found no

The degree and frequency of cholesterol

vascular change they believe, is more marked in eclampsia, preeclampsia and premature separation of the placenta, and less marked
in mild toxemia and normal cases.
Bartholomew and Colvin (1938) studied the placentae from
100 cases of toxemias of pregnancy and numerous normal cases.
They were lead to believe that by pathological examination of unknown placentae, it is possible to diagnose the occurrence of
severe toxemia in 90 per cent of their cases.
also found to be true.

The converse was

Unknown placentae sent to them by Adair

and Eastman were also diagnosed by the same method, and they were
found to be about 70 per cent accurate.
Irving and Peters, cited from this article, deny the existance
of circulating toxins in the toxemias of pregnancy and attribute
the pathology and symptomatology to the ischemia produced by
wide spread arterial spasms.

However, the authors state that the

counter part of the toxemic syndrome and its pathology are not
found in cases of essential hypertension or malignant hypertension in the male or female.

They also cite Bell, who stated that

the pathology in the kidney supports the view that a soluble toxic
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substance in the blood is responsible for the toxic syndrome.
Bartholomew and Colvin (1939) in an article discu·s sing basal
metabolic rates_and hypercholesteremia in pregnancy toxemias,
stated that the vessel spasm and elevated blood pressure found in toxemias · is due to guanidine effects on the nerve endings in the
arteriolar wall, as shown by Barksdale and Major.
They also stated in this article that in acute infarction
there is necrotic villi with an open int ervillous circulation
through which the same maternal blood courses as in normal villi.
This finding , they believe, disproves the statement frequently
noted that the infarct was t he result of the toxemia and not the
cause.

They add that also a hypothetical toxin in the maternal

intervillous blood, sufficient to cause necrosis, could not have
a selective action on some villi and be harmless to villi surrounding the infarct.

The presence of thrombi in the villous

vessels in the infarcted area indicates that necrosis resulted from
the interruption of fetal vessels rather than maternal vessels.
The frequent findi n g of fibrin on the fetal surface of the placenta indicates to them that an extravasation of blood frequently
occurred on the fetal s~rface of the placenta and -was probably
due to ruptured fetal vessels from fetal trauma.

They explain

that these vessels on the fetal surface are unprotected, and that
trauma in the presence of hypercholesteremia is a predisposing
cause of focal, cholesterol, vascular endarteritis of fetal
vessels.
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It is their observation that there is little tendency toward
convulsions in premature separation of the placenta, but a tendency toward a greater increased incidence of shock with a sudden
fall in blood pressure and hemorrhagic areas throughout the body.
It is possible, they add, that premature separation of the placenta is an expression of a greater degree of liver damage than
occurs in eclampsia; thereby subjecting the patient to liver extract of her own making (liver extract having a known antagonistic
effect on guanadine).

The drop in blood pressure, tendency to

shock and hemorrhage and rarity of convulsions, strongly suggest,
in their opinion, that this theory is true.
Holmes (1940) feels that the pathology found in the placenta
leads one to the conclusion that in premature separation of the
placenta there are two distinct toxic substances which produce
a different pathological picture:

the ordinary and the Couvelaire.

In the ordinary, the toxic substance produces kidney involvement
with resulting albumin, casts, hematuria and involvement of the
cortical layers and glomruli.
ing.

The liver shows only cloudy swell-

The placental vessels ~how a normal or hypertrophic intima

with perhaps a surrounding connective tissue proliferation.

The

placenta also has a larger number of infarcts of recent origin
which are brown in color; the white infarcts found are larger than
those noted in nonnal placentae.
tive ability.

The blood shows .little coagula-

In the Couvelaire type, a toxic substance produces

the usual previously discussed picture with extremely rapid
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coagulation of the blood and a marked leucytosis and cellular
lysis where the blood strikes.

The kidneys show cortical degen-

eration and thrombi in glomeruli and tuberles; the cortex may be entirely disintegrated.

The liver shows evidence of subperitoneal

hemorrhage and petechia.
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Young (1942) after examining the placentae from many of 142
cases of abortion, miscarriage and premature separation of the
placenta, concluded that (1)

It requires some time for placental

necrosis to evolve into visible form.

(2)

Placental infarction

is due to an interference with the maternal blood supply in
contradiction to the theory of Bartholomew and Colvin (1939),
that the infarct is due to interference with the fetal blood
supply.

(3)

The placenta is so constructed that if a part of

it dies, the products liberated from the dying patch can pass
directly into the maternal blood stream.
this ·respect.

The organ is unique in

It thus arises that for the occurrence of toxemia,

a circulation of blood around that poison generating foci is necessary.

An understanding of this fact at once dispells many of the

difficulties associated with this study.

It explains, for example,

the cessation of symptoms after the death of the child and separation of the placenta, and it explains the absence of toxemia (50"/o)
in cases of premature separation of the placenta, in which the
placenta is completely detached by a blood clot or by other means.
The cases of premature separation of the placenta with a toxemia
are those in which a part of the placenta remains attached for
some time after the separation of the adjacent part by retroplacental bleeding.

The necrosis of this part liberates the toxic
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material.

(4)

~nere the placental disease is gradual in its on-

set1 there is more chance for the evolution of the infarct.

This

explains why, in long standing albuminuria 1 there may be more
visible placental disease than in an acute toxemia.

It is the

gradual development of the toxemia that allows the pregnancy to
continue.

The author states that it is true that there may be

placental infarction without toxemia and severe toxemia without
infarction, but where there is recent massive infarction, there
is always a toxemia.
He adds that in premature separation of the placenta, we
have a retroplacental bleeding which occurs with greater or lesser
rapidity and which leads to a corresponding amount of placental
detachment.

This must be ccnsidered merely an exaggeration of

hemorrhage in a similar site which is fairly common in the last
weeks of pregnancy.

He states that premature separation of the

placenta is closely related to toxemias, albuminuria, and eclampsia, and it is only in cases where the placenta persists for a
short time that there is toxemia and albuminuria.
Hill and Trimble (1944) exan1ined the placentae of 640 consecutive deliveries.

These placentae were examined as unknowns

and an attempt was made to identify those taken from toxemias
by means of the gross appearance of the infarcts.

Only in

eight of 42 placentae from cases of toxemia were the infarcts
extensive enough to be distinguishable from those found in placentae of non-toxemic cases. Thirteen of 598 normal placentae
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shov,ed inf'arcts similar to those noted in the eight toxemic
cases.

Thus they concluded that it is impossible to recognize

the acute type of infarct grossly, which was described by
Bartholomew and his co-workers (1938) as being associated with
toxemia.

They admit, however, that their failure could be due to

passive congestion of the placenta caused by clamping the umbilical
cord.
Faulkner and Apthorp (194:4) in their study of the placental
pathology, found in 100 cases of eclampsia and nephritic toxemia,
divided infarct formation into three states, the last stage being
a constant fin~ing in association with pregnancy complicating
chronic nephritis.

It may also be found in patients who have de-

veloped eclampsia after a prolonged period of preeclampsia.
A second type of lesion was seen in cases with nephritic toxemia;
these were apparently due to partial placental separation with
consequent degenerative changes in the involved cotyledons.
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1. STATISTICAL STUDY OF 3 .1. 449 CASES OF PREMATURE SEPAR.ATI ON OF THE
PLACENTA
------

This statistical study was made on 3,449 cases reported by
41 authors.

Many of the statistics were taken from authors cited

by Davis and McGee (1931) and Irving (1938).
directly from the authors' reports.

Others were taken

About 60 per cent of the cases

were of the mild variety of separation, the other 40 per cent varied
from moderate to severe degrees of separation and clinical symptoms.
The findings were:

(1)

The incidence was found to be 0.51

per cent, or once in 200, pregnancies.

(2)

The average of the

findings of 18 authors, as regards parity, was 65 per cent multipara and 35 per cent primipara.
was 68 per cent.

(3)

The average fetal mortality

The average maternal mortality was 17 per cent;

approximately 30 authors reported these findings.

O'Regan (19~)

reported a fetal mortality of 53 per cent and a maternal mortality
of three per cent, thus showing the benefits of modern therapy.
(4)

Thirty-four authors reported on the association of toxemia

with premature separation of the placenta.
was found to be 50.7 per cent.
from 17 to 90 per cent.

(5)

The average percentage

The percentages reported varied
Eight authors reported on the presence

of nephritis (mainly chronic nephritis) in cases of premature
separation of the placenta.

The average was found to be 16 per

cent; the variation was from t wo per cent to 43 per cent.
(6)

The average findings of 18 authors as regards the association
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of trauma with placental separation was seven per cent.

(7)

eleven authors reported on the association of · eclampsia with this
condition.

The average relationship of premature separation of

the placenta with eclarnpsia was four per cent.

(8)

The average

findings of nine authors were that in 42 per cent of their cases
of premature separation of the placenta the cause was unltnown.
(9)

The average age of their patients as reported by five authors,

was 29 years.

(10)

Five authors reported on the time of preg-

nancy in which this condition occurred .

Averages showed that 51

per cent of the cases occurred in the ninth month, 29 per cent
occurred in the eighth month, and 21 per cent in the seventh
month.

Most of the authors reporting agreed that about the same

number of sepatations occurred before term as at term.

The thirty-

sixth week of pregnancy was found to be the most usual time of
premature placental separation.

(11)

Syphilis was found by three

authors to occur in less than one per cent of their cases.
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CLINICAL EVIDENCE

2. Relationship of Venous Obstruction to Premature Separation of the
Placenta:
Harvey (1936) reported a case of premature placental separation which had followed scarlet fever with pericardial effusion.
As a result of the pericardial effusion there wa s an increase in
pressure within the gr eat veins, causing pass ive con ge stion of the
liver and finally rupture of the venous sinuses of the placenta,
due to a relative obstruction of the venou s return.

He concluded

that a marked and prolonged venous pressure may produce premature
separati on of t he placenta.
Polak (1931) made a report on 16 cases of premature separation
of the placenta.

He believes that in these cases uterine torsion

is the most common predisposing f actor and that through the assumption of the knee-chest position by his patients each day throughout
the late months of pregnancy, a lowered incidence of abortion and
premature separation of the placenta has been produced.

Ho,-.ever, .

he giv e s no figures or definite evidence to substantiate his theory.
Relationship of Vitamin E to Premature Separation of the Placenta:
Shute (1935~}stated that in the past four years he had treated
21 cases of miscarriages and 17 cases of abortion, and was successful in preventing 91 per cent of the miscarriage cases and 88 per
cent of the abortion cases, by administrating adequate vitamin E
therapy.
Shute (1937-b) reported 60 oases in which he determined and
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found an excess of estrogenic substance in the blood serum.

This

determination wa s made by means of tests previously discussed in
the section on Experimental Evidence.

He found a close correlation

between the above blood findings and clinical symptoms, which he
believed we re chara cteristic of retroplacental hemorrhage.

These

clinical sympton s were intense tenderness at the site of placental
hemorrhage, which might disappear and later reappear in the same
a r ea, uterine cramps, and an associated sac r al back ache.
evidence of hemorrhage may or may not be noted.

External

Ile found that

massive doses of vitamin E ijbolished the uterine cramps, sacral
backache, uterine tenderness and hemorrhage in almost all of these
cases.
Shute believed that premature separation of the placenta is a
late stage of a condition usually recognizable in its early phases
by the appearance of smal l areas of uterine tenderness, small
uterine hemorrhages, and evidence of inci pient toxemia.
Watson and Tew ( lS~ ), after observations concerning the clinical use of vitamin E i n 80 cases of habitual abortion, found that
vitamin E appeared to have its greatest usefulness in the prevention
of repeated habitual abortion for which no cause is obviou~ They
also found that vitamin E was useful as an adjunct in the treatment
of threatened abortion.
Shute (1935-c) ascribes his and other authors' failures with
vitamin E t herapy to inadequate assimilation, hypothyroidism, failure
to allow for seasonal depletion of body depots of vitamin E, rancid
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oil and deterioration of the wheat genn oil vnth age .

He adds

that many abortions may not be due to vitamin E deficiency.

He

concludes from the above clinical evidence that all pregnant
women should take vitamin E because of the high percentage of
pregnancies tenninating prematurely .
In this same article he mentions Vogt Muller, who was 78 per
cent successful in treating 23 abortions and miscarriages with
vitamin E.

Currie also obtained results in 86 per cent of 35 sim-

ilarly treated cases.
Shute (1941) states that he has treated 1,277 patients having
various gynecological and obstetrical conditions, with vitamin E
and that these cases have shown satisfactory results.

The cases

mentioned above are those which many authors believe may be due
to hyperestrogenism and also which Shute has shown to be such by
means of his blood tests.
No definite information was found in the literature vnth regard to failures subsequent to the use of vitamin E in treating
abortion , miscarriage and premature separation of the placenta.
However, the authors of several general articles on vitamin therapy
stress the fact that such use of vitamin E had not been generally
successful clinically.
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3. Relationship of the Kidney to Premature Separation of the Placenta:
I'

There is no particular reference made in the literature to
renal involvement or renal disease in cases of premature separation
of the placenta, except in the earlier writings already described
in the History Section, or in an occasional general statement, up to 1931.
Polak (1931) recorded 16 cases of premature separation of the
placenta; of this number there vrere seven nephritic cases.

He con-

cluded that many times premature separation of the placenta is due
to chronic nephritis.
Davis and McGee (1931) found chronic nephritis in 9 .. 6 per cent
of 142 cases of premature separation of the placenta.

These authors

stated that the presence of placental infarcts and fibrosis would
lead one to believe that premature separation of the placenta would
be favored in the presence of chronic nephritis.

They stated,

however, that rarely is there a previous history of kidney disease
in cases of premature separation of the placenta, and they cite
two chronic nephritic.s occurring in 57 cases presented by Williams
as evidence of this fact .
Montgomery (1934) reported 16 cases of premature separation of
the placenta; in five of these cases there

"WB.~

definite chronic

kidney involvement, four of these cases were listed as the
"nephritis type", another was called a "low kidney reserve type".
In two patients premature separation occurred while they were undergoing treatment for chronic nephritis.

The author states that the

placenta of nephritic patients shows evidence of numerous areas of
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recent and old hemorrhagic infarcts; these lesions are uncommon
under any any other circumstances.

The majority of the placentae

examined from his cases showed the above stated characteristics of
chronic nephritis .

Thus he concluded that chronic nephritis is an

important predisposing cause of premature separation of the placenta.
Diekmann (1936) reported 58 cases of premature separation of
the placenta .

He noted anuria in several cases and attributed this

to spasm of the renal vessels and lack of available fluids due to
hemorrhage.

He also stated that adequate treatment of hemorrhage

prevents cortical damage, but damage may occur if the patient has
a vascular disease i n addition.
By means of urea clearance tests done on these patients he was
able to show that renal function was impaired in many cases, but returned to normal after several months .

Pathological examinations

of the kidney usually shovved no glomerular nephritis (acute or
chronic).

The author thus concluded that chronic nephritis rarely

occurred in premature separation of the placenta; and that nephritis,
in the majority of cases reported, was based mainly upon the finding
of albuminuria •
Gordon (1937) reviewed 65 cases of premature separation of the
placenta.

He found a low reserve kidney in nine cases and chronic

nephritis in 18 cases.

Thus a kidney coefficient was found in at

least 21 cases, or 34 per cent, without i ncluding 9 cases of low
kidney reserve.

The author, therefore, concluded that the occurrence

..,
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of vaginal bleeding in the last trimester of pregnancy, with or
without pain, in a woman kno~n- to have nephritis or hypertension,
is of great si gnificance in the diagnosis of premature separation
of the placenta.
Young (1942) has observed an azotemia frequently in association with premature separation of the placenta.

He adds that renal

failure usually follows premature separation of the placenta, and
he analyzed four cases showing this relationship.
In five of thirteen of his cases of concealed hemorrhage in
premature separation of the placenta, t he author found a si gnificant
blood urea rise, which was marked in four cases; and there was an
associated oli guria, casts, red blood cells, albuminuria, etc.
These cases a re also in k eeping with t he view t hat renal failure
follows premature separation of the placenta .
How far tissue lesions may contribute to renal failure is a
matter for consideration according to the author.

He adds that

it is true that t his failure, with impa irment of kidney concentrating function and a raised blood u~~a. has been attribu t ed to the
circulatory collapse following shock from hemorrhage or other
causes, as shown by Gibbert, etc.

But the author reviews five

cases with shock excluded in t he initiat ion of the renal lesion.
Further, he believes t hat in the initial stage of p remature separation

of the placenta, the expression of the renal lesion is

similar to that of the ordinary eclamptic sequence in which s hock
plays little or no part .
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i. The Relationship of Pregnancy Toxemia to Premature Separation of
the Placenta:
Wilson (1922) found evidence of toxemia in 90 per cent of the
cases he reviewed.

He states that the degenerative parenchymatous

lesions in the liver and kidney and hemorrhage elsewhere are toxic
in character.

He mentions Bar, Couvelaire, Essen-Moller, Willams,

Smyly and Ley, as being in accord with the above view.
- Wilson further states that the relationship of premature seaaration of the placenta to other toxemias, especially eclampsia,
is important; occurring in 8 .7 per cent of his cases.

He refers

to the statement of Essen- Moller who says:- "It is striking how
often the general state of the patient in a case of accidental
hemorrhage resembles an intoxication as seen in eclampsia. n
The author believes that the variations in toxic qualities,
amounts and durations may determine the wide_ pathological and clinical differences which are noted in these cases.

He adds that

practically all cases of premature separation of the placenta
ultimately prove to be produce9 by the same placental causes,
which in extreme cases produce the t ypical fulminating picture.
Thus the author summarizes his hypothesis.

A disfunction of

the placenta occurs, through unknown factors, resulting in the for mation and liberation of a toxin into the maternal blood stream of
the nature of a hemorrhagin resulting in the pathological placental
changes and also its ultimate separation.
Williamson (1922) divided ten cases of premature separation
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into two types etiologically, traumatic and toxic.
that the toxic etiology is the important one.

He believed

He further adds

that the infarcted placenta usually found is the result of irritating

toxic products, and that the sudden separation occurring in

severe cases is the same process from the standpoint of cause,
only carried out instantaneously.
Davis and McGee (1931) in presenting 164 of their own cases
of premature separation of the placenta, and many cases of other
authors, concluded that its frequent association with toxemia,
which they found, is more than coincidence; there must be some
intimate relationship, but were it the primary etiological factor
one would expect premature separation of the placenta to occur
most frequently with eclampsia (the most serious of toxemias.) In
reality, however, they found that premature separation of the
placenta is rarely associated with eclampsia.
Montgonery (1934), in an article discussing 16 cases of premature separation of the placenta, found an incidence of 82 per cent
toxemia in these cases.
farct etiology theory.

He refused to believe in the placental inHe holds, that infarcts are p~ysiological

manifestations of placental maturity, and that they are found in
all placentas in the latter months of pregnancy.

He denies that

there is a new or strange toxic disturbance in cases of premature
separation of the placenta.
Skinner (1936), in a discussion of premature separation of
the placenta, presented five cases with the Couvelaire type of
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uterus in which toxemia was absent.

However, he concluded that

toxemia was seen frequently enough in premature separation of
the placenta to accept the theory that, (1)

Premature separation

of the placenta is usually the result of a toxin which not only
detaches the placenta and destroys the baby, but which also causes
the death of the mother.

(2)

Premature separation of the pla-

centa is affected by a toxin which on one hand brings about hemorrhagic infiltration of uterine muscle with clotting of the uterine
blood and thrombosis of the veins, while on the other hand the
toxin has some subtle effect whereby escaping blood will not clot .
(3)

The origin of the process is in the uterus or placental site.
Sheldon (1938) made a study of 407 cases.

He found an ab-

sence of toxemia in 231 cases, hypertens i on with albuminuria in
103 cases, albuminuria without hypertens i on in 51 cases and hypertension without albuminuria in 22 cases.

Thus he found toxemia

is a predisposing etiological factor in 40 per cent of his cases
and concluded that maternal toxemia is an important predisposing
factor in the causation of premature separation of the placenta.
Bassett (1938) referred to a statement made by DeLorier in
his review of the cases of premature separation of the placenta,
seen while on service at Port Royal and. Boucicant, from 1924 to 1928.
DeLorier based his studies on blood pressure increase in these
cases as an index of toxemia, and he was forced to admit that a
considerable percentage of these cases failed to show an abnormal
pressure increase or any other indication of toxemia.

-58-

Maxwell (1939) presented the findings in 67 cases of premature
separation of the placenta.
ciated toxemia ~us noted.

In 24 per cent of his cases, an assoHe also found the blood fibrinogen fre-

quently reduced so as to predispose to bleeding.

He stated that,

while hypertension and albuminuria may anticede placental separation,
many severe cases occur with a normal blood pressure and urinalysis.
Kimbrough (1941) reviewed the findings in 74 cases of premature
separation of the placenta found at the Philadelphia Lying-In
Hospital.

Forty-three per cent of these cases were found to show

manifestations of toxemia.

The author stated that hypertension

and albuminuria were found in almost one-half of the entire group.
Also in many of those cases, where the etiology is recorded as unknown, rather typical symptoms strongly suggest the presence of
toxemia.

He concluded that the high incidence of toxemia in cases

of premature separation of the placenta and its greatly increased
frequency among patients suffering from toxemia, destroys the integrity of the placental vessels and is responsible for the retroplacental hemorrhage.
Boulware (1942), after studying 90 cases of premature separation of the placenta of all degrees of severity, found that in his
group with mild hemorrhage, 35 per cent of the patients showed manifestations of toxemia.
58 per cent were toxemic.

In the group with moderate hemorrhage,
Seventy-six and nine-tenths per cent

were toxemia in his severe cases and 66.6 per cent of his cases

of utero placental apoplexy were toxemic.
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He concluded that

toxemia was associated with all degrees of severity of premature
separation of the placenta, and that the incidence of toxemia was
too high to be merely coincidental; there must be come etiological
relationship.
Young (1942) reviewed the cases of 142 pregnant women, following immediatly upon a gestation which ended in abortion, premature
birth or stillbirth.

Forty-six per cent of these cases were abnormal.

Firty-four per cent terminated normally, while 18 per cent exhibited
toxemia.

Live births occurring at term without toxemia, but with

one or more attacks of bleeding during pregnancy, were found to be
16 per cent.
His control series consisted of a total number of subsequent
pregnancies of 106 women.
nonnal.

Of this number, nine per cent were ab-

Abortion, premature or stillbirths v'iithout toxemia, oc-

curred in two per cent.

Live births occurring at term without

toxemia, but with one or more attacks of bleeding during pregnancy
were found to be four per cent.
cases terminated normally.

Ninety-two per cent of these 106

Although the records of the above cases

did not measure the full degree of taint, because the majority of
the women came to his clinic whe~ the major risk of abortion had
passed, he felt that these cases provided evidence of the fact that
retracing the reproductive history of toxemia women shows a definite
abortion taint (or tendency).

This taint can be noted also by

studying cases in a converse manner.
The author states that it is generally contended that the
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retroplacental hemorrhage of premature separation of the placenta
is the result of toxemia, because in many instances premature
separation of the placenta occurs as a terminal phenomena in the
course of a pre-existing toxemia and also because of the occasional
findings of associated lesions in the brain, liver, etc.

The

aut hor, however, regards the f actor responsible for the placental
damage (where bleeding is one expressi on) as antecedent and primary,
the t oxemia occurring as a secondary phenomenon.

In proof of his

contention an analysis of four cases of premature separation of the
placenta was given, which s howed (1) Many cases of premature separation of the place nta with toxemia in the early months have one or
more attacks of placental hemorrhage.

(2)

In such wome~ the

pre gnancy, which immediately antedated t he one with premature separation of the placenta and toxemia, frequently ends in abortion or
premature birth without any toxemic manifestation.

He also showed

in these cases t hat the influence of fetal survival asserts itself
by the sequence of events underlying toxemia.
The author in a discussion of placental hemorrhage and the toxemic
sequence, pointed out that he and others (Essen-Moller, and Williams) '
have found considerable difficulty in accommodating the known facts
within the conception that toxemia antedates the bleeding episode,
and thus the conclusion of re ga r ding utero placental bleeding as
a result of the toxemic process.

He presented certain obse r vations

drawn from a series of 79 cases of premat ure separation of the
placenta, which woul d tend to validate his theory concerning the
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toxemia sequence.

(1)

Seventy-four per cent of the cases in this

series failed to show toxemia (hypertension was not considered as
an indication of toxemia).

(2)

Two aistinct clinical types of hemorrhage

were noted, revealed and - concealed.

However, this does not imply a

dual etiology as shown by the f act that in both types of hemorrhage
there may be the combination of an abortion taint, which in an
earlier phase expresses itself without any evidence of toxemia.
(3)

Accidental hemorrhage was found to occur in two consecutive

pregnancies in the same patient, with toxemia in one andmne in the
other.

(4)

Concealed hemorrhage is associated with a much higher

incidence and graver form of toxemia than th.e revealed type.
Albuminuria occurred in 11.8 per cent of the revealed hemorrhages
and in 65 per cent of those which were concealed.
were found to be concealed hemorrhage.

All grave cases

This tendency, in the

author's opinion, is difficult to correlate with the idea that
toxemia is the cause of bleeding , for such a view implies that the
tendency to concealment is determined by the severity of the toxemia.
Cases of concealed hemorrhage usually show retention of the placenta f or an interval after the process, ,vith gradually increasing
involvement of its circulation leading in many cases to fetal
death.

That this placental retention is not dependent upon toxemia,

is indicated by the finding that concealed hemorrhage and its
associated high fetal mortality are found frequently inron-toxemic
cases.

In this series 20 cases of concealed hemorrhage, or 35 per

cent with no toxemia, produced a fetal mortality of 80 per cent,
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as compared with a 10 per cent fetal mortality in 59 cases with
revealed hemorrhage.

But in seven concealed cases, with toxemia

being absent, there was a fetal mortality of 57 per cent.
Thus the author believes that the above seems to justify the
conclusion that premature separation of the placenta is not a result of toxemia, and that in many instances this lesion may be
associated with, or followed by, toxemia.
(5)

The strongest argument, however, is noted in women who

show no previous evidence of toxemia, but develop it after the onset of retroplacental hemorrhage.

Three cases were completely

analyzed to show this finding.
In a communication presented by the author in 1921, an analogy
was drawn between the placental hypothesis of pregnancy toxemia,
which the author advanced, and the views of Delbet, Quenu and others
who attribute the toxemia following severe wounds, to absorption
of toxic products from damaged tissues.

Parallelism has been re-

inforced by the recent investigation of Bywaters, Beall and others
on the syndrome found in crushing injuries, i.e. - renal lesions with
oliguria, hematuria, hyaline casts, elevated blood urea, edema and
some times hypertension.

Thus the author implies that toxemia

noted in premature separation of the placenta is due to the absorption of damaged placental tissues.
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6. Relationship of Hormones to Premature Separation of the Placenta:
Bartholomew and Colvin (1939) studied large numbers of patients with pre-eclampsia, eclampsia and premature separation of
the placenta.

A series of normal pregnancies were also studied for

control purposes .

These cases were compared as to age and parity,

basal metabolic rate findings and serum cholesterol levels were also
recorded in these patients during the various trimesters of pregnancy .

The se authors found that:

(1)

The basal metabolic rate,

as determined in the f irst trimester of pregnancy, bears a direct
relation to the incidence of toxemia in the lasttrimester.

Also

they noted that when a toxemia appears, the basal metabolic rate
rises above normal.

(2)

The serum cholesterol in non-toxic

cases, before the sixth month, ranged from 171 to 207 mg . per cubic
millimeter; in toxic cases the average serum level was 219 mg .
(3)

Adolesence is an important predisposing cause of toxemia in

pregnancy, much more so than parity.

(4}

Adolescent gravidas,

with a basal metabolic rate below plus 10, show a hypercholesterolemia, and are increasingly subject to toxemia as the basal metabolic
rate decreases.

(5)

A high incidence of toxemia was found in many

pregnant females whose basal metabolic rate is within a range
commonly accepted as normal, and who show only a moderate hypercholesterolemia.
These authors have concluded therefore, that a hypercholesterolemia and an associated lov; basal metabolic rate, coexist in certain
pregnant women.

This, they believe, is due to hypo pituitary, or
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more likely, hypothyroid function.

Hypercholesterolemia, they

explain, produces pathological changes in the placental blood
vessels, which may result in infarction and ultimate absorption of
autolytic toxic products.

Thus, they believe, that the above men-

tioned phenonemon are responsible for pre-eclampsia, eclampsia and
premature separation of the placenta with its frequent toxemia
findings.
In the abstract of discussion of this article, Shute states
that he feels real reason to be apprehensive of hypothyroidism
in pregnancy.

Most hypothyroids have high blood estrins.

Estrin

injected into animals, results in thyroid hypoplasia, also hypothyroid patients seem to have difficulty in excreting estrin.

He

adds that :p3rhaps vitamin E, administered to such patients would
exert an effect through the estrin balance and the thyroid; since
Singer has shown that vitamin E will cause some thyroid hyperplasia,
i f it had been previously hypoplastic.
Bartholomew and Colvin refer to a study by Talbot, . who has
shown that a geographical difference in basal metabolic rates
exists in young women.

Talbot believes that this is responsible

for the hi gh incidence of toxemia found in the southern part of
the United States.
Diekmann (1938) has presented similar findings, as regards the
incidence of the toxemias of pregnancy in the southern United
States.

This finding was noted in a study of the incidence of

toxemia, in thousands of cases recorded from all parts of the world.
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As a matter of interest it may be added that the incidence of the
pregnancy toxemias., including premature. separation of the placenta
varied considerably in certain cities., countries., races., etc.
Dietary habits also aff~cted the incidence., i.e. meat-eating
peoples were found to have a great increase in the incidence of
toxemia., as compared to those who ate but little meat.

The author

gave no explanation for these findings., but stated that since
toxemias are peculiar only to pregnancy., the incidence should be
constant throughout the world .
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DISCUSSION AND SUMMARY
Ex£erimental Evidence:
In this section venous obstruction has been successfully excluded as a major factor in the production of premature separation
of the.placenta.

The experiments on kidney function as regards

premature placental separation, corroborate other clinical and
pathological evidence.

The failure of kidney function to ex-

crete agents which may produce vascular damage, results in marked
kidney and placental pathological changes and is, therefore, of
prime importance in contributing to placental separation.
That placental necrosis is a source of the overwhelming toxic
material which produces tbe toxemia clinical picture and acute
placental infarction, is further shown in this section.

Definite

evidence presented indicates that histamine is one of the placental
autolytic products which plays an important part in producing this
condition.
Other evidence shows rather conclusively that any interference with circulation will produce marked changes in an overtaxed
highly vascular organ like the pregnant uterus, and also that the
toxins previously mentioned will have their greatest effect at
this site.
It is definitely shown experimentally, that Vitamin Eis related to estrin balance.

Further evidence suggests that a hyper-

estrogenism contributes to the primary placental changes found in
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premature separation of the placenta.

In preeclampsia and eolamp-

sia, the evidence found seems to indicate tendency toward hypoestrogenism.

However, the evidence of both is rather contradictory,

thus it would be better to state only that an estrin-progesterone
imbalance exists in both conditions.
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,

Patholo~ical Evidence:
The pathological changes noted throughout the detoxifying
organs of the body and elsewhere, and the definite evidence of
toxic effects on the placenta noted by the majority of authors,
indicate that a maternal blood stream toxin produces the majority
of the pathological changes and the toxemic syndrome so frequently associated with premature separation of the placenta.

Evidence

presented would seem to indicate that this toxin originates in
the placenta and is probably of a split-protein derivative
nature, formed by extensive placental necrosis.

Peptone and

histamine seem to be the main substances acting as a toxin.
Most of the authors agree that placental infarction plays
an important part in _premature separation of the placenta.

The

infarction which is immediately involved in premature placental
separation is of the acute variety, as the evidence indicates.
This infarct has been shovm to be closely related to that type
produced by chronic nephritis.

Some authors have even gone so

far as to state that the infarction of chronic nephritis is responsible for all cases of premature placental separation; this
of course is not true, as is shown in the section on clinical
evidence.

Evidence presented indicates that the rapidity of in-

farction and its depth of location control the degree of associated toxemia and also the presence of toxemia.

These same two

factors are also important in contributing to the localized concentration of toxin and resultant placental pathology.
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The

preponderance of evidence suggests tha.t the original placental
damage, from which the toxins discussed above originated, may
be due to an exaggeration of the physiological infarction and
senescence normally found in the placenta.

Evidence presented

in this section indicates that hypercholesterolemia may in some
cases be responsible for this exaggeration.

Other factors dis-

cussed later will also be seen to contribute to this condition.
There is considerable discussion as to whether or not too vascular changes in this exaggerated state are due to disturbance
in the fetal or maternal vessels .

Most of the evidence, how-

ever, indicates that such changes are primarily in the :roo.ternal
vessels.

Pathological changes described would also seem to

indicate tha.t degenerative changes in the chorio-decidual space
are of equal importance.
The majority of the evidence presented indicates that all
variations in severity of premature separation of the placenta
have a similar origin.

~ The difference being only in the de-

gree of pathology and clinical manifestations produced .

Certain

material discussed also suggests that in cases of placental
separation with toxemia and without sufficient pathology to produce such toxemias;

there is placental necrosis present

which ha.snot evolved to the point where it is visible grossly,
1~ny authors believe tha.t hypertension is in part responsible for vessel rupture and placental separation, if there
has been a previous marked vessel damage.
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That premature separation of the placenta is closely related to preeclampsia and eclampsia pathologically, is shovm by
most authors.

However, the absence of convulsions in most cases

of premature placental separation has not in my opinion, been
adequately explained,

although some evidence would indicate

that the onset of placental separation prevents eclampsia, which
would otherwise have developed.
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Clinical Evidence:
Shute has presented an impressive amount of evidence concerning the value of vitamin E therapy in preventing premature separation of the placenta.

In general, however, such a use of vitamin

E has not been found to be generally successfully by most authors.
However, the difficulties encountered in evaluating the beneficial
results obtained from such treatment are numerous because of the
many factors which exist.

Therefore, Shute 1 s evidence must be

accepted with a certain amount of reservation until adequate clinical evidence concerning its usefulness has been accumulated.
The evidence presented is sufficient to lead one to the conclusion that the kidney plays an important part in the production
of premature placental separation.

Chronic nephritis has been

definitely established as being an occasional factor responsible
for the production of this condition.

Other more acute toxic

kidney changes have been commonly reported, especially in association with cases of premature placental separation in which there
is a toxemia.

It is my impression from the evidence reviewed that

the kidney, although not the direct cause of placental separation,
is by reason of its efficiency in eliminating toxic agents involved, one of the most important if not the most important contributing factor to actual separation.
The most important evidence presented in this section concerning toxemia makes it fairly conclusive that the theory that
premature separation of the placenta is caused only by the toxemia
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so often associated with it, is not true.

This toxemia is

evidently a secondary phenomenon; the best evidence of this being
the many cases in which a toxemia plays no part clinically.

How-

ever, the fact cannot be denied that the two are frequently associated.

The clinical evidence suggests that the overwhelming ac-

cumulation of toxins in the placenta formed through necrosis may
produce separation, ,but these are not always necessarily required.
The primary placental changes, as stated in the pathological .
section, could,if of sufficient severity, produce separation without a manifest clinical toxemia because of their more gradual
effect.
The evidence suggests that hypercholesterolemia, eapecially
associated with hypo:,•thyroidism and diabetes, may play a part in
producing the primary placental changes (exaggeration of physiological changes), by virtue of the effect on placental vessels.
Suggestive evidence is presented in this section and elsewhere, that there is a predisposing constitutional hormone dysfunction which contributes to the primary changes, especially
vascular, responsible for placental separation and toxemia.

It

is highly probable that the placental senile changes normally
noted are hormonally controlled.

Thus hormon~ dysfunction would

exaggerate these changes beyond a stage compatible with placental
integrity.
The statistical study showing that multiparity and an increasing age of the patient associated with a tendency for the

-73-

condition to occur more frequently as pregnancy progresses toward
its termination, tends to substantiate the above stated hormonal
role.
The listed causes of premature separation of the normally
implanted placenta would lead one to believe that the factors
contributing to it are diverse.

However, upon a closer study it

will be noted that the majority of these factors are those which
may produce toxic vascular changes, especially in a congested,
delicate placenta.

Thus further evidence is added as regards the

production of an exaggerated infarction of the physiologically
altered normal placenta.

The subsequent placental ischemia and

necrosis with an increased absorption beyond kidney capacity is
followed by acute placental damage, hemorrhage and separation.
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CONCLUSION

1.

The factors known to be related etiologically to premature

separation of the placenta are many, and seemingly diverse.
2.

A primary exaggeration of the physiological senile infarction

of the placenta occurs, manifested mainly by vascular changes
which .magnify the extensiveness, size and number of placental infarcts ordinarily present in the latter half of gestation.
3.

Many substances appear to be capable of producing this primary

vascular damage, the more important of which are hormone dysfuncton;

hypercholesterolemia, infectous processes, exogenous toxic agents,
etc.
4.

The de gree of damage done by these substances appears to de-

pend upon the efficiency of kidney function.
5.

These primary ischemic infarctions produce numerous autolytic

protein derivaties; the more important of which, as regards premature
separation, are peptone and histamine.
6.

These split-protein derivatives cause a more manifest kidney

damage, general toxemia and acute placental damage sufficient to
produce hemorrhage and separation,

although the original primary

changes appear to be able to produce separation without marked
toxemic manifestations.
7.

The placenta is predisposed above all other organs to toxic

damage because of the overtaxed, congested, delicate uterus of
pregnancy.
8.

All grades of severity of placental separation and associated

-75-

clinical symptoms are found.

These are merely an exaggeration of

the above mentioned changes, depending upon the extensiveness,
size, rapidity and location of placental infarction.
9.

Pathological and clinical evidence shows that preeclampsia and

premature placental separation are closely related, as is also
eclampsia.

The absence of convulsions in premature placental

separation is not adequately explained.
10.

Traumatic influences probably act in the production of prema-

ture separation of the placenta by virtue of a damaged choriodecidual union produced by the above stated factors.
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